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Description:
Commercial and {{eve.rnme.nt collll13t~llicatiolls,  riidar, and information systems face the

challenge of cost and mass reduction via the application of adviinccxi  packaging tcchno]ogy.  A
majority of both government and industry support  has been focused on low frequency digital
elect ronics. 1 Iowe.ver higher opcriiting  frequencies for both digital and analog circuits will be
require.d for future s ystcn is, ‘l’his paper discusses the kick-off of a J})l. sponsored Director’s
IIiscrctionary I~und  project to specifically acklrcss  the needs of high frequency packaging. We are
working with inc]ustry, universities (Massachusetts lt]stitutc of ‘1’cchnology,  ‘1’he lJniversity of
Mic}~igan,  lJnivcrsity of Colomdo,  and California lnstitutc  of “l’cchnology)j  NASA I zwis
Research Center, and Do1 ) to chariicterize  and awdyzc high frequency multichip  module.
p~i~kit~cs.  WC will present our initial progress for this effort whic}l co~np]cmcnts  our ongoing.
work cm nxmufacturiib]c  n~illimcter-wave packages.

Our project is divided into two broad categories: package material systems ancl RF
performance. ‘]’hc former category evaluates advanced materials for multichip  modules. 1.mv cost
alumina substriites with excellent surfme finish arc rcz~c]ily  available but the thermal conductivity
of alumina is not adequate for some applications. Aluminum nitride provides high thermal
conductivity bLIt commercially available substrates C1O not have adequate surface. finish for high
frcqumcy  applications (30-4(K;I  17,) and arc relatively c.xpcnsivc. in order to take advantage of
both the. surfiicc finish of alumina and the high thermal conductivity of AIN , we deposited AIN
films on alumina substmtes  using rf reactive spu([cting,  of Al in argon/nitrogen plasma. ‘J’hcsc
st rucut urcs were then charactcriz,cd for thermal thermal s~abilit  y, met al liz.at  ion adhesion and
chemical stability and compared. in addition, as part of this task wc will work with industry to
characterize multi-met al systems ancl })igh dcnsi t y it~tcrc(}l~!~e.ctioll  techniques.—,— —-



.’
in the second category of this effort, wc arc investigating a novel application of ncm-

inwisivc  elcctro-optic  probing to characterize both digital and 1<1: circuits. ‘1’he, initial step is to
demonstmtc that this technique can bc applied to a closed structure. Using this technique, an
act ive RI J/mixed-signal  multichip  phased arra y moclulc  will be chmcte.rimd.  We arc also
developing full-wave electromagnetic CAD techniques which industry can adopt to accurately
analyze active circuits in a package environment.


